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(54) AUTOMATIC DIGITAL GAIN CONTROL METHOD AND DEVICE AND RADIO COMMUNICATION EQUIPMENT 
PROVIDED WITH AUTOMATIC GAIN CONTROL FUNCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To automatically control gain by loop gain optimum for 
the fluctuation width or fluctuation cycle of an input signal level and to perform 
high-speed pull-in to the target value of automatic gain control. 
SOLUTION: Based on the level of output signals for which input signals are 
amplified, gain variable amplification is controlled and fixed output signals are 
obtained. The output signals are detected (S20) and converted to digital signals 
first (S21). The change amount of the detection voltage of the output signals is 
obtained by latching and adding the detection voltage (S22) and the difference 
value of a detection voltage value and a target convergence value is generated 
(S23). Further, the difference value is variably multiplied by the change amount of 
the detection voltage (S24), the change value of the difference value is obtained by 
latching and adding the variable multiplication value (S25) and automatic gain 
control signals are generated by conversion from the difference change value (S26). 
The automatic gain control signals are converted to analog signals and supplied to 
a gain variable amplifier (S27), the loop gain to the fluctuation of the input signals is 
made appropriate and the gain variable amplification is performed. 
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tB^fg^© U^;i/Ca-5lr^TipJ»Rl*ltB»feftiJ» U 
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hue qr*iij( l tzmnmomm & s mfrmtmm 

mm AMm^ommmm sst7s-y> ^jiw 
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HriiBS^-fic^bfi s mfr^mnttiz. j-vy 



x - £ © m ^(1 ^ * f# & =f v * > v g mm &m ®w m t & 

mmmfr^m * s sausr a & sr* sb ? . x - s; > ^ 

mftmtmcD $m%i*. tit> ^gi^ - t «t s ^ - 
*<&mt-rzimm i%^i4 ©v>-rn*(3iB«©^ 

miBB^mE © ^ *J $ ;Hfi i: 1 ^itK^ffi i: ©^ffi ft 5fe 
HufBM^fiiftMIB^^EO^bit qr*Mi*r 

tat}{m^<Diy^<Mzm^xmm°i^.mtmm^mm^. 
x-fe(Dmtim^it®ZTi;?}v&mmm\m$im:iz$> 
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ffiKtftaHtEO^S^MIi: g«iK3ifitii©M#«ft£ 

■r § www ftwi-^ft £/*-r mm*z!£i&¥ a t , 
fcfltAfczfcfctt&fc-raT^^ua »*j«hshhi«e«. 

fflafi^©u^;i/fc*^>T*U»^**«S**J»U 

xtim^(Dmm^MLm^m<D)v-y^^ >ft®iE{bu 

liirSBl&SWE©^*;!^*: B«JRJfcffii:©S#fi*£ 

aaE^sfbflt & £»-r a ft Hui3t^«*jE©g 

swaa*? u fest^at «fc a HaaBs»*{b«©s»feff 
ft <i x z t * t -r a =r v *? jv g mum ^e 0 
wae^© u^c*^v^t*j#RiaiiB«ft»jfP u 

A^S^OKKCMbflJBR©;!/-^^ >ft®IBbL 
iffllBtt*«E©^*;i'ttJ: BWMmU i:©M#fitft£ 

mimftmomm ft s M^*{b«»tH*a £ > 
im$m i o ] fiuffig»*j?Ma»«^fc£#f 

©Sd*fcffi©g»jJa£at-a^-:7;i/S&B:£» 

« 6 U 9 © V» -m*»t 83**0^3^ ^ g »*I»IWfBF 

IE. 

1 1 ] BUHBiS^Jl 6&1>L9 ©^iTftfricilB 



©©^ s? * jv g iWJf#f&jSP$IS©«J&ft Sfi^ {c flg i . 

^©^^^^eiftwwffjjpfiat «fc ») s»s«*ti*w- 
■a t «r s m^fi^ ft -^fb -r « g mmmmm 

[#gflJ©P*fflfc6ftBj!] 
[0 0 0 1 ] 

fMfflfPtf- feih-rzTvzfrumm'iwm ag 

.fcVSsMs e»fiJf#^J^fgft^ofcSi^ii«^at3M 
[0 0 0 2] 

©«l^9aK©*»c <fc t) 4 b s §««^©«^§- 1/ ^;u© 
^aft-^b Lt«M^ if ft{a®-r s tz&cD^v 

b & g »^jff saflifi^ c «fc o rtso oj^ii^gg^ ir© 

[0 0 0 3] ^©id^^^^^gftWff^T-fi, 
xii, A*M^©^»A S ^S < A»oBa©«JB*»#* 

£uti^*»£\ *©se»tt»c*rf a^Fit-fflgi 
sr-(is ;u-rajE^>A*M^©*»*»jfisa[*^**.v^ 
r : s;^;i/AGciiKA«a»*wsflicH!H-e)n 

v%<D$>mmwifcm (^ft^nx) ctse^u^i/©* 

»#^$<*»oK»©7x-5?>^«JBft*'ra5Wgfi 

[0 0 0 4] :o<t^j:ry^MGCgti:Lt« » 
IPP9-8 3 2 7 6f rAGCT'i/TTgJWlHlRj 
tfH^T-feSo £©&«0rCBu §l§3i^-ig^ll#(c, ml 

lasisa^iftTUfeiB©^ >s«Rru 3©«^t 

fc^-f >ftAGCti*i^{c«]W«i: Lr»s-ra ttt 
[0005] z.<D&«m-ctt. A*fg^u^;u©^»;*i 
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mt^mmmummx-^mm^^ mm*ym 
tezotiLwmm^J-y ?&<D&mz&z,-t;im 

[0 0 0 6] 

vt&mx'iz, mz-^mzxtiimoyim^^ftmb b 

[0 0 0 7] *^H^{i, £©£5 &«£*©«*£#»• 4 

fflUB£»8i-r4 4>©T?»»K A^M^-u^©***!* 

g mmmfflmv s mm t is & t- 4 i £ 

SSElFfc g »#Jf#f6iJ«gffi£#o fcfttiR&ffiSB©^ 
[0 0 0 8] 

[RIH*ffRfe-r4fc#>©*a] ±IB@6<]^ii^-r4fcA6 

au A*te^&*j»WifflSfcT#iibfcaa{i^© 

i^<Mzm-3^xmmBj£mmm*mw u a*hs^-© 

Mn^&mZbVX'&t). HulBtiliL/fcUi^ff^^^iS 
-rittS^^y^t, iiiFffitftife«ffi©atfbS*##>4* 
ft«HU^r!'7fc, iiuIB&?£*JE©5W;i/fIi:g}f. 
JK*ffifc©^^*^^4M4Wfi£j0U5 1 y:7 , fc, iu 
ffi£^*iwiBtft**E©atfbSfc:js& bT Bjgisjf-T 4 
nrgileJl;*? 1 *:/^ fflffi^Sas*L&^Hfi©Stfbflt 

[0 0 0 9] li^flZfB^O^HJO^^^^SftfJffeJ 

©f©S!it:»i/«i*ffl;i'-7y'f >^j@iE{bb-r- 

£tfctt-f4tfttt*7 1 y:/^ Hif8BA*©^©*»JaflBS 

^-r y x - ^ > ?mm &&&-r 4 7i-/> ^/awt&m 



m^mmwm^^yt, mim^-mmizM^m^. 
©* »#5cc j; s « »*ff ^ r g »*jf#si»M & 

4o 

[0 0 10] lt*Ji3IB«c©^©5 ; >'^;i/g»«ff^J 

©^©i^^ncs^v^-cMW^rttflisssftiJiWb, a^j 

^©tti*/®^^f#5*)©T-fef)s «fS3«BU&m*M 
#>4^b»il!±S;*7 1 y7'^ flirEtfttftWEffl^s^MS 

E©*<b*Ci&fcTlS«©iaft3Sf5$J: Datt*"4£SUSr 

aajR^T 1 ^ SuiBMtRi «fc mm 
^<bfii©*»sffoTa»*j»ffiiffliM-5**jES-r«so 

[0 0 11] lf*3l4fB«©^BS©7 ; ^^;ugl!;f<Jf#$iJ 

ap#&«u A^fs^-*fijf#qiati*s§§(c-rtitiLfcm^ 

te^©l/^fc«^t:*J»WttI«*<M»U A^3 
^©*»c*rbit(i«©;u-ry-r >&3iiEttibT- 

S©tH:tjfi^&»4 4>©T?fc»K SufBii*Sbfeffi^«# 
4tt»t5ttS^ri»^i:, mif3A*Ki^©giWiil»!£ 

mm & urn- 4 mmxa, & mm y^-^y^mmcm. 
txmi<Dmki5&&*)mu?%&mi5?mft^v7' 

<Ht t g mmmmim * £j&r 4 fmm^&8L* 9- 

[0012] imm5mm<z>ftwv>7i;*)i&m*mffl 

^mMMs *&tt*»SCt:J:4»[iW!iaftfflv^St)©Tf 
$>4o 

[0 0 13] M#E6K«©»lfl©7 ? 3?*;i/B«ffiJ»fg| 

fflmWte, A^®^4*iJf#oJSii*S^tTtilSbfettS^ 
i3^©l/^;HCJE^3V^T«I»flI*lHiS*SiJaib, A* 
ltf®tii:Mliil^0^-^>f >S3SIE{bbt- 
^©tH^fB^Srff 4^©T-fe5s |tl83ti*ibfctU^{i^ 
^^«-r4^&^ISi:, mffi»«[«£E©*<b«**«>5 
^b*fff±i^lSi:, 3llffi««*E©7 J 5?^;Hii:I«JR 
mfiat©M^fit**figt-4M^<fi4fi!c^®^, h5I3H^ 

ffi*Hua3tt»«E©*<bacis t-c nj*in»^4 

^■^<bfi^ai^Si:> fflK^*fbffifc**U8fje©£» 
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[0014] m#mi izm<z>ftW(Dy"is* frummmu 
®^©u^;utit^^t:*j»nr*iHissfti»L, A* 

ftftfi8tSldi4«¥afc, naffi^dflasffrB? it- 
s' >^js»ifc*&i;Tnr*j«rf 4 hubB 

[0 0 15] H^SSIBllClfiWo^y^^SlftiPJWW 

ffi^©i/^i>fc£^T*j»^*««s*fWfflu a* 
«^©SE»£*f utffl*©^-^* >saiE<bUT- 

*fl3B*a*Si:» ifflffittS«£E©^5>*<«/flSi:i«iK 

m«fc©£^ie£jS3-*£4Mt£j*#«!^ mm& 
«[©*fliffi[ft*«)4S«-*<b«ifa*®ks mtm$t%. 

Ta»©g»#su!>aiRr5£»#sa!R*H!i:, m 
ffiawbfcs»*sc«fc ») fflffi^d*{b«[©a«*fTo 

[ooi6] »j^9ffi*©ifiw©^s>*;i'eiM'j»»J 

«^© u^;i/C£^T*J»«!J**S««ftfHffli U A# 

j£©hmj©^*»s *>©■*?&»>, mjiBti«iLfeai^fg^ 

iiJaBtWftmEc^y^^HBfcBffJRmffli:©^^ 
^SCK«t DiH3a^bfi60*»Sfft>re»*JfMPJW 

[0017] m&gi oim<Dft.w<D7v*? )\summn 
ummm. au mm g i#jf#f&jsp{i*§ * *j«-r * & ©©^ 
^s-fb^osft^sa-rxtt^-^us&iiXftscs 

[ooi8] m$m i i 8Bfic©%B^©gi,^jf#$ijffi)#tg 



ft (r fB«©7^ * * S »«» M W*H©*fi6* s«* 

£©5 s s>*^gtt*j»so»£ii(c«fc v^m&m 
*j»syw*ff -5 *.©r-$)So 

[0 0 19] ^©cfco&^BJ^T^^UgftflJfffrjmi 
©«««flE©*<b«S fctt AAfi^A* Ufe 7 3i— 

y-r >&g»§&£u «a*;u-ry-f >-e©e»«» 

[0 0 2 0] d©fcS, tfta«E©SJ<b«*&tt7 3i— 

y vvmmz $ , 09*. «c n & ©«#** i^*: * g 

*;HfifcB«JR*fl[i:©M»ffl[{c*rLqISIIellftff-3& 

Dh d©a^©*fctefca»«fraj»«^*«-ra 

PB©S»*5tfe«»©t| : >*>6ai«-rSii:C:«t»)s A* 

fi^i/^i/©*»tt«taL/&*j»"c*"j»^iait(i*fT 

[0 0 2 1] Sfc, #4Sl»©^S>*;i/gft*J^.KBtt-i£ 

* «fc v«t»tt, aft*jfwpjw©^fe^ ^ u ^tc« 

fftLfc£»^-:7;i/i^tt£««*JB^T£fi!i"r5. z. 
©»■&, A*«^©SJ»tt«!K:jsS tfc a»«»WJ»«-l' 

»55©j*»*«tBc«(if-rsiti*«iiffla«iB (cp 
nso *fc> sa^-^i/Sfcti^asccir^rn-e^e 

»;Wf#SiJWf^* J ±fiET-g5fc4?), ^©[S6&fltJ&©gS 

[0 0 2 2] £&C % *%BJl©fflEi&Ste&Btt* iuIB^ 
v * ;i/ g »*iJf#fiJ®Sg©«^&»^a{S^S©S«^ 

■W«S»fc£©gte*CKB-&tt5»^ A^^ftS 
*IHSI*<g^t:*fUt, «iR«E©*<b«*fctt7x- 

^>^^tcj®bfc;i/-r^-i'>{c@si^^n, mm 
is.*— 4 >-e©e»#ji§»jai*«fft>ns. r^to 

e«;^jf#$ij©©B^fiS(3aiiT-it5im-rssisgi#ji 

^ffi**ffuT^*ps©*s*«e» c 

«fc -s^»#a# < ^ia©7i-y yvmmo&mm 

[0 0 2 3] 

C»M©*tt©B»] WT, *«»«©IIM©J&K*»f* 

[SB 1 ^ssffj^] si 1 \z*m$<D7i/??)\,uMm'mm 
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mm® *e>©+mifflifi (if) e 

^ (a#«^s i) zsmmmfflffl (ago c«tor 

1 frfefflifHUSS* (IF)it (A^ffl^S 1 ) 1k'<m 

Lfcm*«^s3*iSHi-r4aMS2i:, ^co«ra^2 

©m*«^S 3©U^HcJ6r3l^-C*JffnISit(181 * 
SttftftfEMP LTtB^B^ S 3 ft-^b-T 4 A G CUM 
95 3 A £ UT«BS«fj**n-CV'» s. 
[0 0 2 4] AGC$lJfflIg|S3 Att, tfj^fg^ S 3 ©i > 

«-*«»LTtB*-T SinHS l 3i:, ttttlaiei 2*>s> 
©»««E&5*y^-rS5y^-|l|»l 4fc, ^vT-mm 
l 4#«fct*in#r»l 3C±4*{b«l¥Hl^aTf*«)&ft 

««E©*fti«ca-5v^T«a[y'f vturaauM* i 8 

*ISI^*Sfctt©fWffl*fT-5CPUl 5ai:, tftjKIHSft 

1 2*>£©&&«;E£^*;i/«^c£&LT;!jD$i^gi 

3, ?y?-\B\mi 4&«fcuwi§i 7tm^-rsA/D 
^aste^na siu&mfis 2 fc©£fl-s«w-r3£# 

[0025] 3 6 AG CfHffllffi 3 Att, C P U 1 5 
a©fMflic<J:>)ftDff8gl 7A>&©m*fi^ftqT**»'r 

snrsmiHgi 8^, ^©pj*m»si 8*»e.©m*m 

•rsv<y^iH]g&2 oh, vvf-w&i ofre>©awj<B^ 
*s»*j»#j»M^t*»urm*-rsfe«>©s«i5 i - 
^MftBLfc/fjzii, 2 i*»e»©a»*j 

©*J»«fl««H : ?Jcm*'rSD/A*SMB2 2 fc£*UT 
H5. ^*53^T% CPU 1 5 a*«fc!fniaE«lfSl 8 
K&^&3kn^$k&mtf&tiZ* Sfc, mi 9* 
iff? v?-®&2 0 Ci !)S#gfljffll!^a*Mfta£ 

^©sassc^ftafn&x-^^-^tfift^iB** 

[0 0 2 6] ftllQfiSllBOAGCBrf^Co^T 
KflB-r*. H2tt»lSUBB»©AGCIM^t*t)-*«l 
a^JHftwf 7D— + — BU#«fcO c H2lc 
*^T, «»pl*lifi» 1 tt, D/A«WS2 2*6© 

»«j*«hu j e©i»«»ffliwt:«ts-«fliUfcm* 
<g^s 3 *mmir&. zcDiatim^s 3 s^mss 1 2 

T-3i>^D-^ &j£L Urs»7S 20 :^ 



^tcggnr & Uf*rs 2 i) o 

[0 0 2 7] £©££» A/D3EM1 6©W2>©tfci£ 
•Efllfc^y^ElBl 4CJ:»)7y^-.*nfe^lHl©tftiR 

SJEffi^^ingEgii 3T?JD*UTM#ffiS#«k d©M 

^ffiUS^ < 8ttHtE©£fljfi£*tti U C P U 1 5 a 
{cMtB-rs Ur»7S 2 2 : ^tAW-tilX t~ "J 7) . 

[0028] St, a/d*»si 6*»e>tij#£fta« 

mt gflUKifcffi s 2 h fciailii l 7 T-Snff Lti 
^•ffi^^-rs Ur77S23 :m&m&fitX9-?/ 
7) o fit, CPU15a(t ffiSBtttt«E©£{bfi 

cs^j^t 'sj&mnm 1 8 ©ftttp&frw 1 

8T*Mdffl©"BI^:^&fT-5 Urf7S24 : ~°!£.m 
»^r^) o i©pT*l6l|[tf[*JD»Sl 9lZ\JjTZ 

VJivPLs tafHStl 9C*^-rS^fl[ffl*fljfiS*JiCtH 
■T4 Uf-y7S2 5 : g»Sftf8W^f »7) „ £ 

©2fl*fb«*5 <y^@s&2 ot7 i>fe»c^€ 

IT, £»U&B*&*J#SiJ»fi^&D/A£t!l»2 2C 

«tt)T7-D^«^(3^L Uts»7S2 7) , £©S 
«#jmMHS^fc*J» W^iffigg 1 ©fiJ^#$iJfflISS?t« 

[0 0 2 9] ftftpjgif fi$ 1 H\ Hu83gi!;fiJff $<J®fS 
5c £©££, CPU15ai±, ^y^-BRl 4£«fctf 

iD^si 3t«to-c«aiLfc^ie«E©^b«{ca^v^ 

8©^»*!£$IJfflIt-5o Cl©<t5(Z, 

e-t s 3 *s-^fB t & 4 «t ^ c e n*jftfpjflM ^ 7 ^ 
*«^s 3*«-^bsn*. 

[0 0 3 0] mz, m 1 IIIBK«t*Jtt* A GCiWt© 
yflalgSH, 7 5-f|IB2 Otf^^^LTV^ffittO 

aftfflfiMlPJW^^^'J 2 1*?>D 

/A*«S»2 2*attA**ns. *©«** *J»«I 
^if*ig§ 1 CiJtt *»B*J»tf Sfli C©Wf#tilS© 
^btck?3m*fa^S-3©i/^;i/^{b-rSo ^e»{c, 
^jSEIS&i 2A»e»m***xslft*«£E©u^;i/*«*{b 

iw«mffls2 4:©s»fl[#*ft-r*. zngfi-m 

T-hS^hfCctt), S^iR*fiIS 2ii©M7>fB©^-fbfii 
[0 0 3 1 ] ^©«fliffi[t»jsSUfeeiW"J«HBy»<i#* 

»i©ii«*j»#sflj-ra. zcom)\'-7®ttitmt)& 
&%LW,izm£Bmm!&ms2£<DmfrmifioiztiiZ> 
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t)> *J»pT*itll«lCA**ft*a«#J»ffJ»«^© 

[0 0 3 2] .I©AGCIWtfC:fc^T, CPU 15a 
(4, 7 1 4 t»D«c^ 1 3 £X-&tbtzfc%inE.(D 

t5 0 tfiJxfcf, JftSmEEogftAtfTcS^fcg (CPU 
1 5 a©A7jffi#A§^i:£) ttfUWWiliS 1 
B*J»#*S<«:SJ:-5fc:, BJ£fg|f§§ 1 8©SI|?S£ 
**<-T4. CftlCfcoT, SWdt^-W-f 

frMtt<Dm&m tLxit, mz.&7 y^-^x 7*?+ 

& 1 7>7-y7%$]6 0 0 nsec i:bfet§-£\ IS/zsec T* 

5l*&*iWfc;b«!ill6*;i/-:7y-f >©ffi#f#6ft£<fc? 
[0033] ^©iot, m mmzmiz&tax. 

[0 0 3 4] cm 2 nw^] ia 3 i±*i6iia©» 2 ^ss 

tkhbu m 1 njti&JB t raw© xtsm^ s 1 # a?j s 
*u m*M^s3*ssm-r**j»ni*ite»i» «si§§ 

2#J;U t AGCfMg|53Bt£WbT^£o AGCf&JfflJ 
gC3B(4, m£^JBh^4fcDtt&l3Bl 2, A/D 

9, 7^^-0152 0, /'E'J (SftT 1 -^;!/) 2 1*>«fc 
D t D/AtftS2 2S*LT^4. AGCftJffll 

*»6ttmL&7x-s;>^jg»iK:as"3tx cpuisb 

[0035] 7x-y>^ffijwfcm*«fc*j«-ra7x 
-y>^ r «jaisifflaJ2 5tt, •bju7-^ic©« : »aK« 

3fe^©^»(*aeStBlc*v^T-ia:K:a9!B-&ft4iaB7f 
&»>, 5««^©U^*i& (7x-v>^) ©/i!0jW£ 
tftil) *)©T-feft«V>-TftT- fcfflU 2 CI £ #T* * 

^jcit^.-cff 5«ffl©-b^i/©i61IWS*&©«»©S 



[0 0 3 6]»!l:, SB2HifiJ&JB©AGCIWlsC^T 
BMH-Ta. H4tt»2HJBei»©AGCiM^t*»4iB 
S^JSfe^-r^D— ?- + -htJ6*„ H 3 #£0*121 4 C 
*^T» *J»^S^«81*«fcU^§IS2©ttflstt, 0 
lC^1iBlSSlfiBSRi:H#T?i&4. *6C, AGCf&J 
»S5 3Bfc*$ttStft»iaB&l 2fr&D/AfflMS2 2$ 
■e©»f^ '^S40, S 4 1 ) It, 01 

©*««EE*A/DS»S1 6fri/^;Hg^t:^L 

iOHtll 7 CA*t5o £©£*, 
^UB«WS»2 5CJ:o-C, AAfi^S14>&7i-y> 
*raW*tftffibTCPUl 5bca&w-f* (^y^S 
4 2 : 7x-^>^J8t££fcU^>.y:r) „ 
[0 0 3 7] Sfc, ADH81 7T?«\ A/D»l 6 

*»e.m**ft*««*Efiti: g^iK^ffis 2 tzmw-L 
xm$-m*$if&-rz> Uff^s4 3) , *bt, cp 

U15btt, j|tJl37x-^>^JljWCS^TnJ^Jiif¥ 

§§1 8©»J»*frvv «J^sit*S§l 8 t-M^-ffi© qT^DI 
Ury7S44 : nTgSJM? 1 * 7") . ^© 

2 0t7yf*nt^iffl67'f-M5'*U flDffii 
1 9C:i3V>Tadffi©£fbffi&l*HJ-ra Utj»7'S4 

5) o z(Dm$-mbm* : 7y3-\Biffi2 ot^yfiti 

m^CSft-rS (7fv7'S4 6) o ^bT, *»bfe 
S»*J»«Ufflie^ftD/A*lj|»2 2fc«fcD7?-n^fi 
^C*tftb Ur'y7 , S4 7) „ £©gtb#JttMWB^ 
£#Jf#Rl£if *i8 1 ©fUfWPJfflWB^CtMfrrs. *iJf#oI 
£if 1 BU t&ffia»*J»fBfflOT£*ra; LT#J»fW 
fflIb&#£>A7J«^S 1 SiBST*. 

[ o o 3 8 ] m 2 mmmxu., y x-s? 

gP2 5fi, ATJfi^-S liP67 x-i;><7*Ml^^^t±iU 
TCPU 1 5 bfCj£!±J-rSo CPU15bll 7x— 
>^MMB*ftmfiS2 5*»6©7x— s>>irjgj(8fc:b&#o 

981 8©{|iJ©t:J:cT, 7 ^—i>>^mm^Ml,XJV 

[0 0 3 9] d©J;?{3, *2*JS^JfitJ:fttf, A7J 

i*&ttabfc7x-s;>^s«Bt:j5SDT, mm 

qJ^iftS§§©ti*iWf#&M«J^ffitiS^T-#, AGC» 

c * ft 4 ^ 4 > s A73ft ^ u ^.)v<D^m^m c 
[0040] [» 3 mmmmi m 5 tt**w©» 3 uss 



(8) 
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mmiz. $ i mtumttma wm^s 1 #a#£ 
ft, ia*«^s3ftsiaj"ra*j»or*iiMi«i» m.m^ 

2:fe«fcO t AGC*MP»3Ci:**LT^4. AGCIWffl 
g|5 3C(i, Sgl|g^JB£l34S©4*&iaBl 2* Ang8S 

1 3, JyfiRl 4. A/DS8MB1 6, ADffS 1 
7, JDSS19, 7>y«2 0S<tVD/A^2 

2 SOUTHS. A G CM® SB 3 C te, tt&© 
mWiT-7)\'*ffiz.tz* ; e ') 2 1 a£$l/?#!K CP 
U 1 5 c#ft]*£l 3**0*5 v f-EIHl 4©tB*ff^ 

;u) 2 1 a£«fl»-rs«fc-3fc»Sfc&oT^4. 
(Sft^-^U) 2 1afcfc, tft*«E©*fl3«(C*rai L 

fcts»«©*»*sc**ft-eft^« ufca»©*«7— 

^Ol/fcfelAbT&'K H(i!tSl!»r-^l/*CPU15 
cOWWeaiRnltBT?**. ^fflCPU15c*)J;^ 

t'J (gft^-^i/) 2 i actusuusaa^Si* 
$6 1 nrnBmo ^gauMs 1 8 fits 

(t^ftT^&^o 

[0 0 4 1] *3£fl0&»DAGCIW1siC^-t 
MUTTS. B6tt!B3fSSB^flR©AGCI^K*W-a«!. 

SUSP 3 CtC&ttSt&SEISgl 2*»6D/A*ftS2 2* 
T-©iMt (7f v ys 6 0 , S 6 1 ) Bu 01 CvtS 

lltflSB^lEOtrefcSo Thfefr*., tftttlslKl 2*5, 
©tWft«E*A/D««ISl 6fr^i?;Hlft:fiU 
ibnJHgl 7£A7J-f So £©fc£, ADftSl 3 43 
«fctJ5y*-@»l 4C«fc^T, tft««£E©£flj*<£*m 
bTCPU 1 5 cKjgtU^S Ut')»7S 6 2) o 

[0 0 4 2] fflJMg 1 7 -ett, A/D£glt§ 1 6 

*&a*3ft4tt»«Etti:B«iKJtIfittS 2 tZbuBL 
X&&m*9il&-tZ Ur'^S6 3) o *bT, d© 

C7^snTv^«*7-f-K^<!'i'U in»si 9 

£:fc^TM#{fi©£<b{i£l¥tB-f S Ury7S64 : 

5y^l3S§2 OTfvyflfcaWt'J (*«5=— ^ 

2 l a^Aft-fSo 
[0 0 4 3] £©i:#, CPU 1 5 cfcfc, ffitBt&ttttE 
OtftKS-i^T^t'; (**^— ^l/) 2 1 aCDU 

«3l**ft7— ^ftaJR-T* Urf7S 6 5 : gift 

*»ry/) . an?*ftfc*»y-^;u 

U&e«*J»»J»«^&D/A*«S2 2(Cj;t)7^D 
^*{i^££gib UfyrS6 7) s ^©g»J*<Jf#M#P 



[0 0 4 4] SS3*«0&B-Cti:. CPU15ctt, 5 >v 
^[s]SS 1 4 £An*88 1 3 £ £ <fc D #«&fctft»*E©*fli 

Lttfot, *uf#pigiifi#§ i c^ra-aw* > 

jtsaaft^a^-^nfeaiR-rso cftct?), sgi 

-T-y-f >*«iifb^ft-r, aasi^ja^fM^^friDft 
So £©t§i%, »iiOBBJBc*iwani*iiijf»i 8S 

[0 0 4 5] £©£-5fc, SB3 5tfl6J&JBfc:<fcfttt, tftft 

flKEfito^fbjftCiStr^ift^-^i/ftasi-rsiikc 

AGCRj^t^ftS^-T-y-O^A^g^L/^;!/ 

©sttttjet** b*a*«£ e * - 1 #t- s 
s„ ;ftci»), aaft^-ry^ >Tf©s»#j»so» 

^s^t., @»w#»©asffitffiST-iR*-rs 

[0046] [sb 4 mmnmi m i »*»«©* 4 uss 

mm&, m 2 usisff^ k i5ja© A^fg^- s 1 nfixtj a 
ft, maters 3 fc»tt-r*#j*£T>i£*t«si, tsaaas 

2:fcJ;tfAGCM®SB3D£:£#bT^So AGCM» 
g|53Dfcfc, &2ggffi^ffi£l^©&&[IIBl 2, A/D 

6, 1)nn%5l 7, inS§§l 9, 7^5 L tHS&2 
0, D/A*««2 2*J:lf7ai-5?>^JHtjWia5 2 
5£#bT^So AG CMUPiU 3 Dtt, 183^ 

mmmtmm(Dm&<»m^-7)i'*ffitt* : £*) 2 1 

b**LT#»>, CPU 1 5 d**73i — S?>^ffl»H*fta 

■j (sa? 1 -^) 2 1 b*M»-ra«fc-5fc*fiJi*:fto 

[0 0 4 7] i4WfcOAGCi#(;o^T 
SiHJ1-S„ BI8ttSB4||ft}&»©AGCiM^t*W-*ffl( 

7D— H7*«ttJ t ia8c 

*^T> *J»^I*lt(i*l*JJ:D s aii«2©IW^tt, E 
3Cw-rtB2|UIBg»kH«Tf»*. AG CM 

»gB3D{C*JH-5tft*iaKl 2^&D/A£8l8g2 2* 
T?©IW£ Ury^S8 0, S81) Ji, 'E3tfstf 
2^J6^k|5]1tT-feSo -T^:^*,, tft«ESIBl 2*5. 
©«a*E&A/D*»Sl 6T-^*;Ki^££glL 
fcfts 7CAAt4. ^©^^, 7i-^>^ 

jaiffitfttBffi 2 5C±9t, A^/fi^s ifr67x-y> 

<7-J!#i£t&aJLTCPU 1 5 dCSffl-rs (7ry7S 
8 2 : 7i-5?>y»JIBttm^^y^') o 

[0 0 4 8] mw-mnx-M, a/d*«6S16 
*5>tb^^fts^mEfiti: s^nxmffi s 2 ^ u 

-CM#{I££i?J4-f 3 Ury7S8 3) „ ^bT, ^© 



(9) 
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fc^y^ftT^sfifc^-KM-y^u tarns 1 9 

[0 0 4 9] .!©£:£, CPU 1 5 dfcfc, SUffi^x-j; 
y^SB^S^T^'J (SSl^-TVl/) 2 1b©#J 
»ftfrv\ £©**'; 2ibtc;fctt4 

t«fc-3-cs«-*fls«[*aiWij»»Jw«^K:*ft-r* u 
ufca«i«ffSiflw«^ftD/AS»»2 2iat)7tD 

[0 0 5 0] fMSUB&JB-CHU CPU15d(t 7* 
4«kac, ^t'J (S&^-TVU) 2 1 bf;::fcl*4fijl 

[0 0 5 1] J2Lt©SM!t?Bu ^&«EhB1fiR 

mfiiS 2 i:©Md«A»6)jpJ»pI**fiS 1 £*hT4 gft 
*J»*J»O^S, ^t'J (Stills- TV!/) 2 1ftffl^& 

T-$>4<> 

[0 0 5 2] [$5ggJtt&JB] 0 9fcfc##gBS©!?l5itSg 

J&JBtt* Hl£*LfeSBlf&J^JB©S«&0!l'T?fctK A 
GC»J»8B3EC:feVvC* S^ft? 1 — 7Vl/©ttfct)C*ifc 
5$ftfe*flbfc^'; 2 7ftt&t*fefc©T-;&4o ^©ffe© 
gf5#©«fi£fctSg 1 Hffi^lfi IrWT? & 4 fe to, ICT'li 

i$£BJ3ft<trB&-f4. 

[0 0 5 3] tISIi. ffiftU&aHft^-TVl'ftRSCT 

V=aG+b - ( 1) 

[ 0 0 5 4 ] m 5 SSJIB&ffiT? HU % 1 £ftffl£Ji 2: fttit 
C % J!)DliE§§l 3*«fctf7y^-@Bl 4C«toTt«R«E 
©g-fbttft^iBLTCPU 1 5 at&tiiU CPU 15 
att£©^*Effl£fc*fcaS^TnJ£lliJMSl 8© 



U ±13 (1) SC©*«SCt:J:oT«t!ICfefTo-ca»*J 

»«j»e^t*»-r4- £©att*j»fMiBMt^sD/A 

©jfufnawis? c tti&-r a - t «k *> . a © g mmmffl 
mmmzttfo uT*jffnr*«}H« 1 ©#jf#f&j0n#£ £ 

ft, ttWjfi^S3#-;frfb3ft*. 

[0 0 5 5] &*,\ £SISfc«fcoTa»*J»fWaHg^ft 

jfcrrsa-^ c©^»ii^cpui5t-^fe?). 
as t * ^8!&*b£*i$£ * » 2 c p u -cfT a - 1 *> °j 
H£t-&4o £©«£■> ^tu 2 7#^g£& 

»K £B*J*ftWJlMbT?Sa. Sfc, »2Jfe^L*4 56 

[0056] *5sas?es8t:«fcfttt, mimmmmtm 

*i3*««Effl©*fcBfcl6 £T*J» «&£««»©«!« 
*J»fta«Jftffit:a9^Tf*, AGCIWt:*jJt4;i/-r 
y-f >feAA«^l/^;i/©*»ttJBC» UKiBftfiKa 

>> & /j> & v ^» © * ^ -t- 1 k mmowm ft 

f#4:i£:A s T-&4o 
[0 0 5 7] 

©5 : y^;i/a»*J»«iJW*i64sJ:tf»BK:J:fttt, &£ 

ufem*«^*ttabfctft*M-t©*<bsfe*v>o:x* 
«^j:i3^(±jufe gftrjn »j * w-r 7 x - s? > ^» jw c is 
bra ft ±j« u ^ © g »wf#$ijffl)«^ 

C*(SDT*J»ft»bS-a-T*J»flias«fiftfT5 - fcC«t 

t), A*fi^v<;i/©*»B*fct±a»ia)«K:*f*ti!Lfc 

mW&MM&iyo ittfft, g»#Jftf&J®©BJI{iI£ 

[0 0 5 8] Sfc, *^CD^^;i/gi!;^Jf#SJffll*ffi 
* «fc tFKB C «t ft g »«»IPJ»«^ ft ^fiR-T 4 4& 

©M«-*fl2flt©*ifc&iCt-i/T, stft^-^nctiT 1 
- yjvmmmm * fc b s^ic t <t * ft « v^ s ^ 

k t J: t) , A*e^©*»ttffiK:jiS t fc g «J*Jf#*JMB 
^As^t^pJtgffeS. 01^^(3 gfcjg ft 

tu *»o«BE©iB[3it<b*«RllB«t7 r yd';ue»?ij»«ilw 

[0 0 5 9] $ e>C, *IS9i©»«aiSSEBC«tftK, 

^y^;ue»*j»»j»8«©*i«ft«iiis»ffi»«©se 
i©7 s ^^^e»*j»ia»*Bt«fc*)^»g 

ft^ * it s sisfg^ c h -r s m*e^ ft - ^b -r s a 

»*J»«IHJ» ftfT^^t^cfct), tt««E©*{b« * fe tt 

»*s#** <*»offias©7x-s?>^jajH©s««^c 
u r t» ssaic j&ttf s »igft g mmmmmznfix 
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[02] *ll0fBBJIB(0AGCiM^K:*lt4iDa#IS* 

[0 3 ] **M©SB 2 H»JKJ!gt«4*JE«ft^^n y 
^0T-&3o 

[04] «2£«B»ffi©AGCtW£fc#tt3^*JII* 
[05] *mR<D%2Wmm\z&Z>Mi&*iii-$-7v v 

[06] jda^saBBiBoAGciftfftijitajDffli^jeft 
[07] *»na©»4iuig»»t:«s«j«*^rrDy 

^0T'&£ O 

[08] »4SmBBJ»©AGC«rf^lC*jlt4®l^Jift 
[09] 3tc«W©»5*jSBJ»K:«««|j«*^^Dy 
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2 QESltJij 
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13, 17, 19 mms 

14,20 1 ?*j 1 f-m& 
1 5 a~ 1 5 d CPU 
1 6 A/DSE«S 
1 7 flQf¥Si 

1 8 nr^miFiS 

2 1, 2 1a y^E'J (Stft? 1 — 
2 2 D/A£glS§ 

2 5 7x-S*>^/a»JttaaJ 
2 7 'J (*«i5&) 

s i xttm^ 
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